CASE REPORT
===========

A 67-year-old male patient, previously diagnosed with hypertension, diabetes mellitus, dyslipidemia and gout, was brought to the hospital with the history of acute interscapular pain followed by mental confusion and syncope. He denied dysphagia, or any respiratory symptoms, but lately noticed frequent choking. He was a heavy smoker until the age of 60. He had never followed a regular treatment, and was hospitalized 16 years ago for a hypertensive crisis when an acute myocardial infarction was suspected. Recently, he was taking losartan, amlodipine, simvastatin, and gliclazide. The initial physical examination revealed an agitated patient, unconscious, with isochoric pupils, and normal and symmetric muscular strength. He was afebrile, hydrated but pale. His blood pressure was 230/146 mmHg (symmetrical in both upper limbs), pulse rate was 124 beats per minute and regular, respiratory rate was 20 respiratory movements per minute, room air oximetry was 88%, capillary blood glucose was 194 mg/dL. The remaining physical examination was unremarkable.

With the diagnosis of hypertensive encephalopathy, the patient was treated with sodium nitroprusside, esmolol, morphine, and oxygen supplementation by Venturi mask. Gradual improvement of the level of consciousness and psychomotor agitation was observed. The initial laboratory tests are shown in [Table 1](#t01){ref-type="table"}.

###### -- Initial laboratory examination workup

  **Exam**      **Result**   **RV**                  **Exam**      **Result**   **RV**
  ------------- ------------ ----------------------- ------------- ------------ ------------------
  Hemoglobin    16.5         12.3-15.3 g/dL          Creatinine    1.3          0.4-1.3 mg/dL
  Hematocrit    48.9         36.0-45.0%              Urea          57           10-50 mg/dL
  Leukocytes    12.1         4.4-11.3. 10^3^/mm^3^   Ionized Ca+   1.22         1.15-1.35 Mmol/L
  Bands         0            1-5%                    Sodium        138          136-146 mEq/L
  Segmented     65           46-75%                  Potassium     4.1          3.5-5.0 mEq/L
  Eosinophil    3            1-4%                    CKMB          2.14         \<5.0 ng/mL
  Basophil      1            0-2.5%                  Troponin I    0.04         \<0.06 ng/mL
  Lymphocytes   26           18-40%                                             
  Monocytes     5            2-9%                                               
  Platelets     193          150-400. 10^3^/mm^3^                               

Ca^+^= calcium; CKMB = creatine kinase -- MB; RV = reference value.

The electrocardiogram showed sinus tachycardia with atrial extrasystoles and left ventricular hypertrophy. The chest radiography showed cardiomegaly with mediastinal enlargement ([Figure 1](#g01){ref-type="fig"}). A brain CT scan was normal.

![-- Chest radiography showing enlarged cardiac image and mediastinal widening.](autopsy-02-04045-g01){#g01}

Due to the persistence of thoracic pain (which was also referred in the anterior area of the chest) and the image of mediastinal enlargement, the patient was submitted to a thoracic angiotomography that revealed a tortuous aorta with diffuse atheromatosis characterized by parietal thickening and calcified plaques. Dilatation of the aortic arch was evident, with a maximum diameter of 5.3 cm. The presence of a spontaneous hyper density was observed along the upper posterior wall, displacing the intima and intimal calcification, which suggested intramural hematoma ([Figure 2](#g02){ref-type="fig"}).

![-- **A -** Axial computed tomography of the thorax without intravenous contrast medium injection showing hyperdensity on the posterior wall of the aorta displacing the intima and its calcification, compatible with intramural hematoma; **B -** Multidetector CT -- angiography of the thorax -- Sagittal reformatted image showing intramural hematoma in the aortic arch, behind the intimal calcifications.](autopsy-02-04045-g02){#g02}

An aberrant right subclavian artery emerging from the posterior portion of the aortic arch passing behind and displacing the esophagus anteriorly and to the right is shown in [Figure 3](#g03){ref-type="fig"}, presenting in its proximal segment a dilatation with 4.1 cm diameter characterizing a diverticulum aneurysm of Kommerell ([Figures 3](#g03){ref-type="fig"}, [4](#g04){ref-type="fig"} and [5](#g05){ref-type="fig"}).

![-- **A -** Axial computed angiotomography of the thorax after intravenous contrast medium injection showing dilatation and atheromatosis of the aberrant right subclavian artery (ARSA) (arrow); **B -** Multidetector CT -- angiography of the thorax -- Coronal reformatted image showing the ARSA and the displacement of the esophagus (arrow with E).](autopsy-02-04045-g03){#g03}

![-- **A -** Axial computed angiotomography of the thorax after intravenous contrast medium injection showing dilatation of the aberrant right subclavian artery with atheromatosis characterized by thickening and calcification of the vessel wall and mural thrombus; **B -** Note the compression and displacement of the esophagus (arrows).](autopsy-02-04045-g04){#g04}

![-- **A** and **B -** Three-dimensional volumetric reconstruction of the posterior view of the aortic arch showing the diverticulum aneurysm of Kommerell in the emergence of the aberrant right subclavian artery.](autopsy-02-04045-g05){#g05}

The transesophageal echocardiography, performed at the bedside under sedation and topical anesthesia, revealed preserved ventricular systolic function, no segmental dysfunction of ventricular walls mobility, and thickening of the aortic and mitral valve rings with mild to moderate insufficiency. Aortic diameters were measured: aortic valve sinuses 41 mm, tubular sinus junction 39 mm, ascending aorta 53 mm, and aortic arch 49 mm.

The descending aorta showed a marked intimal thickening extending to the transition of the aortic arch, probably corresponding to a hematoma or thrombus. A mobile filament image in the descending aorta, suggestive of thrombus, was also evident.

The adopted treatment was conservative once the intramural thrombus remained steady and because of the unfeasibility for percutaneous treatment by the presence of the dilated ascendant aorta associated with the aberrant right subclavian artery.

The patient was discharged to outpatient follow up after 16 days of hospitalization.

DISCUSSION
==========

Anomalous right subclavian artery has been described since 1735, but was first published 52 years later (1787) when David Bayford described the clinical symptom of dysphagia caused by the esophageal compression due to an aberrant right subclavian artery.[@B001] He named the dysphagia as lusoria, from the Latin *Lusus Naturae*, which was kept up to the present. The English translation of *Lusus Naturae* means freak of nature.[@B002] Aberrant subclavian artery (ASA) is one of the most common congenital anomalies of the aortic arch. The incidence of the aberrant right subclavian artery (ARSA) ranges from 0.4% to 2.3% in the general population and occurs in 37% of children with Down syndrome and congenital heart disease.[@B003] Aberrant left subclavian artery (ALSA) is rare showing the incidence in only 0.05% of the general population.[@B004]

Burckhard Friedrich Kommerell, a German radiologist born in 1901, described the first clinical diagnosis of an ASA. In 1936, examining a patient with a suspected diagnosis of stomach cancer he noticed a delayed passage of the barium contrast medium at the level of the aortic knob. In his report, he demonstrated that the esophagus was pushed and compressed forward. To the left and behind the esophagus there was a pulsatile mass construed to be a vessel. This finding was interpreted as being an aberrant origin of the right subclavian artery, and because of the size of the pulsatile mass it was attributed to an aortic diverticulum, from where the right subclavian artery originated.[@B002] Since then the thoracic aortic diverticula were named after Kommerell. Nevertheless, the author called attention to the fact that an ASA does not always arise from a diverticulum ([Figure 6](#g06){ref-type="fig"}).

![**--** Schematic left anterior oblique view of the left sided aortic arch with an aberrant right subclavian artery (ARSA) and a diverticulum of Kommerell (DOK). Note that the ARSA passes behind the esophagus. LCA = left carotid artery; LSA = left subclavian artery; PA = pulmonary artery; RCA = right carotid artery; SVC = superior vena cava.](autopsy-02-04045-g06){#g06}

The original Kommerell description comprised an aberrant artery arising from a left aortic arch. In this vascular anomaly, the right subclavian artery arises as the last branch of the aortic arch and courses from the proximal descending aorta to the right arm, passing behind the esophagus.

This anomaly generally courses without symptoms because of the lack of the trachea and esophagus encirclement by other vascular structures. This anomaly is associated with a diverticulum of Kommerell (DOK), in 60% of the cases.[@B005]^,^[@B006] The newest edition of Rutherford's Vascular Surgery[@B007] describes DOK as a degenerative aneurismal change in the proximal portion of the ASA or its aortic origin, keeping the controversy about the congenital or degenerative nature of DOK and how to distinguish it from a true aneurysm.[@B004] Felson et al., addressed this difference of opinion well, dividing the entity into three categories: type 1 was the normal diverticulum described by Kommerell; type 2 was an aneurismal dilatation of this diverticulum; and type 3 was an aneurysm of the distal vessel separated from the diverticulum or aorta by a segment of normal caliber subclavian artery.[@B008] However, he did not define the size of a "normal" diverticulum. Type 2 is called diverticulum aneurysm, and type 3 is the true ASA aneurysm. These two types are usually degenerative changes from atherosclerosis, which is most frequently encountered in adults older than 50 years of either sex.[@B004]^,^[@B007] Type 1 DOK, a congenital enlargement, can be seen in both pediatric and adult patients.[@B004] The patient of this report presented a DOK of 3.8 cm in diameter, which was most probably of degenerative atherosclerotic origin.

Since the description of Kommerell, attention was called to the fact that the subclavian artery does not always arise from a diverticulum, and symptoms are not always present. Indeed, most patients with ASA are asymptomatic and the diagnosis is usually made incidentally or when investigating aortic diseases nearby.[@B004] Only 5% of patients with ARSA experience symptoms. Dysphagia of unclear etiology, also called dysphagia lusoria, is the most common presenting symptom.[@B005] In children, a complete vascular ring formed by a ligamentum arteriosum or a ductus between the subclavian artery and the pulmonary artery compress the tracheobronchial tree and cause respiratory symptoms. Other reported symptoms are: dyspnea or coughing; chest pain; upper limb ischemia resulting from occlusive diseases, thromboembolism or rupture; and hoarseness due to compression of the recurrent laryngeal nerve.[@B009] Symptoms are most apt to appear or to be aggravated (1) when the ASA is taut and stretches across the esophagus like a bow-string; (2) when the vessel becomes sclerotic and less elastic due to atherosclerosis;[@B010]^,^[@B011] (3) when there is aneurysmal dilatation of the artery;[@B012] or (4) when a vascular ring exists. The latter occurs when the right and left carotid arteries arise from the aortic arch together or in close proximity, so that the esophagus and trachea are hemmed in: dorsally by the aberrant right subclavian artery; and ventrally by the carotid fork.[@B013] In the case of this report, the patient was poor of symptoms until recently when he referred frequent choking but not dysphagia. We interpreted this symptom as resulting from the compression of the esophagus by the ARSA because of the atherosclerotic hardening of the vessel and the size of the diverticulum aneurysm.

DOK may occur in other anomalies of the aorta arch system. In cases of right-sided aortic arch, which occurs in 0.5% of the general population, the ALSA occurs in 50% of these cases and arises from a diverticulum at the junction of the aortic arch and the right descending aorta. The ALSA passes obliquely upward behind the esophagus toward the left arm.[@B005]^,^[@B006]^,^[@B014] The diverticulum occurs in 0.05-0.1% of these cases[@B015]^,^[@B016] and is generally well developed because of the fetal ductus arteriosus at the junction of the aberrant artery.[@B010]^,^[@B011]

Aneurysms arising in an ASA are truly rare[@B017] and may constitute a potentially lethal condition, which is treatable when precociously identified.^6,18.^ Complications of ASA aneurysms or DOK include: (1) rupture, occurring in 6-19%;[@B018]^-^[@B020] (2) embolization;[@B014] (3) dissection;[@B014] (4) upper gastrointestinal bleeding caused by a fistula involving the esophagus and the diverticulum;[@B014] and (5) inadvertent puncture of the subclavian artery during central venous access (occurring in 3.7% of cases).

ASA may be associated with thoracic aortic aneurysm or aortic dissection. The aorta of patients with ASA is also abnormal and more prone to aneurysm formation, rupture, and dissection.[@B004]

Until 2005, 67 documented cases of ARSA were reported with DOK complicated by aneurysms, while ALSA with DOK were involved in only 22 cases.[@B006] The majority of the aneurysms involving an ARSA with DOK are of atherosclerotic origin. These aneurysms may be involved with adjacent aortic dissection or rupture. In theses cases, the overall survival rate is less than 20%.[@B017]^,^[@B018]

A specific strategy for surgical treatment of DOK has not yet been established because of the variety on anatomical and morphological presentations. Various surgical and endovascular repairs have already been applied, such as total arch replacement, replacement of the descending aorta with ASA-carotid transposition, isolated stent graft, stent graft with extra-anatomic bypass, fenestrated and branched stented graft, and ligation of the ASA.[@B015]^,^[@B019]

Endovascular repair became the preferred intervention, but it depends on the anatomical evolvement of the ascendant aorta or aortic arch branches.

The patient of this case report presented to the hospital because of an aortic hematoma developed in a hypertensive crisis. The symptomatology started with interscapular pain that progressed to retrosternal pain, most probably because of the aortic dissection. He referred a recent choking, which we considered as a possible symptom of the ARSA with the diverticulum aneurysm, but this diagnosis was still considered as incidental. In this case, the adopted treatment was conservative, but the follow up will weight the necessity of surgical treatment. In the literature, surgical treatment for symptomatic DOK has shown good results when performed electively.
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